Background: Rational use of corticosteroids is very essential for improving patient safety on long term use. AIM: To study the prescribing pattern of steroids in teaching hospital. Method: A prospective observational study was conducted in the department of dermatology and general medicine in a tertiary care teaching hospital for the period of 6 months. All patients receiving any category of Steroid therapy were included and the prescribing and tapering pattern of steroids were reviewed. Result: Prescribing pattern was observed and analysed in 226 participants during the study period. Steroids were prescribed for various Respiratory illnesses (59.32 %) and Skin related conditions (33.18%). The steroid utilization was found to be more in elderly patients, particularly males. Inhaler administration was common in 44.5% of cases. Budesonide was the most commonly prescribed (43.45%) followed by Prednisolone (15.25%) and Hydrocortisone (14.91%). Budesonide + Hydrocortisone were the most common therapy given in combination (35.19%). In topical preparation, Ultra potent Steroid Clobetasol (45.93%) was commonly prescribed and in Systemic Preparation, Intermediate acting steroid Prednisolone (37.82%) was used. Most drugs were prescribed rationally although some factors like improper history, drug administration time and tapering were deviating away from rationality. Conclusion: Not much variation was found in the pattern of prescription amongst the healthcare professionals. Although most of the drugs were prescribed rationally, involvement of a Clinical pharmacist in patient care can help in more rational prescribing along with prevention and early detection of ADRs which can directly promote drug safety and better patient outcomes.
INTRODUCTION
Corticosteroids are of great value in treating a wide spectrum of inflammatory conditions as they provide rapid symptomatic relief, especially in the short term. These highly efficacious drugs are mostly used for the treatment or various autoimmune, respiratory and dermatological conditions. 1 However, these may show harmful effects when used for a longer duration of time. 2 The dose of corticosteroids that is prescribed, dispensed and applied must be carefully considered as too little steroid can show poor response whereas excess application can increase the risk of adverse reaction. 3 For this, rational use is necessary to minimize both systemic and cutaneous side effects. 4 In India, most of these medications, especially topical corticosteroids are sold without any prescription or patient can easily obtain these medications from local pharmacy. As per the information available on the Central Drugs Standard Control Organization (CDSCO) website, it's off label use is more commonly practised in India. [5] [6] Also, it's inappropriate use in the treatment of various dermatological disorders like acne, bacterial or fungal infections, and rash by non-registered practitioners or on the advice of pharmacist or chemist shops is a major concern. [7] [8] This will increase the adverse effects and can lead to dependence on these medications. So, urgent steps are required to eliminate the root of this problem at the earliest. Periodic monitoring of the drug utilization pattern is one of the methods to analyse the rationality of the drug and has been an effective tool to constitute guidelines for improving the utilization pattern. 9 This will not only constitute a rational therapy but also lead to economic benefit and easy identification of the problem related to drug use like Poly pharmacy, drug interactions and adverse reactions. 10 The main aim of the study is to analyse the prescribing pattern of corticosteroids among the patients from general medicine and dermatology department of MVJ medical college and research hospital located in Bangalore, South India. The significance of the study is to improve the patient safety on long term use of steroid therapy by observing the prescribing pattern as irrational use of steroids can increase the risk of adverse effects. Moreover, the lack of medical education from the health care professionals to the patients enforces the conduction of the study.
METHODOLOGY

Study Design
This prospective, observational study was conducted for 6 months from October 2015 to March 2016 in accordance with the ethical principles of declaration of Helsinki and principles of current Good Clinical Practice (GCP). The study protocol was approved by the Institutional Review Board (IRB) with ethical clearance number: Central Research/MVJ MC& RH/08/2016.
Study Site
Department of General Medicine and Department of Dermatology, MVJ Medical College and Research Hospital, Bangalore, South India.
Inclusion criteria
All the patients of various age groups who received any category of steroid therapy in both the departments were included. The patients who presented a past history of steroid intake and those who have been reported of abusing steroids were also included.
Exclusion Criteria
Patients who met all the inclusion criteria but not willing to participate in the study were excluded.
Operational Definitions
The following are the operational definition of some important terms defined by the investigators for the study purpose.
Steroid Abuse: was defined as inappropriate use of steroids for a period of more than one year.
Rationality: Rationality was defined as the prescribing the right drug in adequate dose for sufficient duration and appropriate to the clinical needs of the patient. The rationality of the drug was determined using several factors which were prescriber related factors, administration related factors and proper dose tapering.
Prescriber related factors: was defined as those factors which influenced the rational prescribing of steroids through the prescribers such as Taking accurate medical and medication history, using generic name of the drug, mentioning dose, mentioning frequency of administration, direction for topical application & legibility of medication orders.
Administrator related factors: was defined as those factors influencing the rational use of steroids through the administrator (nurse or any care taker including the patient itself) that includes Dose omission (Missing to administer the dose), wrong (delayed or early) administration time, improper documentation (drug administered but not documented) Tapering: was defined as appropriate gradual dose reduction in appropriate intervals with patient monitoring.
Method
All the patients who met the inclusion criteria were enrolled in the study after taking Informed Consent (IC) before commencing the study. The basic demographics, medication related details and laboratory investigation values were collected by the researchers personally using the case report form. The prescribing pattern of the steroids in both the departments was reviewed with a special emphasis on rationality and proper tapering of the steroids. The various factors affecting the rational use of steroids by prescribers were measured by understanding the complete medical and medication history of enrolled cases, and by reviewing the medication chart. Similarly, the administration related factors were measured by checking the nurse's sheet and asking the patients or care takers about administration route and time. If doubtful, the same was discussed with the nurse as well as the doctors. The tapering of various steroids were analysed using steroid tapering guidelines through literatures available. Finally, the results were analysed using descriptive statistical methods and were reported to concerned departments.
RESULTS
Basic demographic data
A total of 226 patients were enrolled out of which 62 patients were from dermatology department and 164 patients were from general medicine department. Majority of the study subjects who participated in this study were belonging to the age group of >61 years followed by 51-60 years of age and 31-40 years. Similarly, more number of males was found to be using corticosteroids as compared to females. Likewise, significant number of patients was found to be smokers and majority of the patients were found to be illiterate. The detailed demographic data is demonstrated in Table 1 .
System associated with steroids use
Out of 226 cases, patients with different systems such as Respiratory, CVS, Skin, Blood vessels, Neurological and skeletal systems were enrolled. Various skin diseases were recorded. Out of 71 dermatological disorders, Papulogranulous. Disorder patients weremaximum. Patients with cutaneous Neoplasm, eczema, Autoimmune disorder, fungal infection, collagen disorder, drug reactions and others dermatological disorders were present. The different system associated with steroid use is demonstrated in Table 2 and the various skin diseases associated with steroid use is demonstrated in Table 3 . *LRTI: Lower pulmonary tract infection, COPD: Chronic obstructive pulmonary disease, OSD:
Ostium Secundum defect, Others: Pneumonia, Pulmonary Koch, Shortness of breath/ Difficulty in breathing. Table 4 .
Classification of steroids
The steroid Classification is made based on potency for Topical Steroids and also based on Duration of Action for Systemic Steroids.
Steroid classification based on potency
Out of 47 Topical Corticosteroids, Ultra High Potency Corticosteroids which Comprised of Clobetasol and Halobetasol were commonly prescribed. High potency corticosteroids like Triamcinolone were prescribed for moderately severe cases whereas Moderate Potency Corticosteroids comprising of Mometasoneand Fluticasone were prescribed for moderate severity cases. Low Potency Corticosteroid like Desonide was prescribed for mild cases as shown in Table 5 .
Steroid classification based on duration of action
Out of 119 glucocorticoids prescribed Short Acting Corticosteroid that comprised of Hydrocortisone, Intermediate Acting Corticosteroid that comprised of Prednisolone and Methyl Prednisolone was commonly prescribed. Long Acting Corticosteroid that comprised of Dexamethasone and Betamethasone were prescribed for conditions that required longer duration of action which is shown in Table 6 . Out of 299 drugs, Topical administration were found to be for 47 cases, Oral administration were also prescribed for 47 cases, Drugs administered though injection (Intravenously) were found to be for 72 cases and 133 cases were found to have administered with Inhalers as illustrated in Figure 1 .
Route of administration
Rationality
The rationality of steroids is measured on the basis of Prescriber related factors, Administration related factors, Steroid Abuse and Dose Tapering.
Prescriber related factors
Out of 299 drugs, very few drugs were prescribed in generic name. Frequency and dose was mentioned for most of the drugs which are shown in Table 7 . Similarly, Out of 226 cases, inaccurate history was taken for few cases and few cases were found to have illegible handwriting which is shown in Table 8 .
Administration related factors
Out of 226 Cases, Improper Recording was done for very few cases and Dose Omission and wrong administration time was were present for negligible cases as shown in Table 9 .
Dose tapering
Out of 119 drugs, which need tapering, most of them were tapered and few of them were not tapered as shown in Figure 2 . 
Steroid abuse status
Out of 226 patients, 42 patients were found to have a past medication history of steroids. Out of 42 patients, 15 patients were found abusing steroids and 27 were not abusing steroids which is shown in Figure 3 .
DISCUSSION
Corticosteroids are commonly used for the treatment of many inflammatory and autoimmune conditions which makes time to time reviewing of the prescription and rational prescribing of the drugs is essential to increase the therapeutic efficacy and decrease the adverse effects of the drugs. Two hundred twenty six patients were enrolled in the study where 27.5% were enrolled from the department of dermatology and 72.5% were enrolled from the Department of General Medicines. Male patients were 58.4% and 41.6% were female respectively. In our study, majority of corticosteroid received patients belonged to age group >60 years followed by age group of 51-60 years. This is supported by study conducted in United Kingdom by L J Walsh et al. 11 Likewise; the social status of our study reported smokers 38.93% and non-smokers 61.07%. This is supported by a study conducted by Dennis Chen et al carried out in south Texas who reported 47.7% of their patients to be smokers. 12 The major clinical complaints of the patients admitted in general medicine were related to Respiratory Tract (59.32%) followed by Dermatological complaints (33.18%), Skeletal (5%), Blood Vessel (0.88%) and Neurological (0.88%) which was similar to study done by SanojVarkey et al in pulmonary department, 13 TP VanStaa et al who conducted the study in general medicine department 14 and a study done in Maharashtra by Wahane Pravin kumar et al who conducted the study in dermatology department. 15 Non-infectious skin diseases like psoriasis topped the Table by 29.33%, followed by Eczema (16%), Pemphigus Vulgaris (8%). Infectious disease like fungal infection topped the Table (8%) . This disease pattern is comparable to the study conducted by CM Divysanthi et al in Karaikal 16 which showed similar reports. This shows that the incidence of the skin disease depends mostly on geographical location, genetic makeup as well as environmental factors. Majority of patients were prescribed with ultra-high potent class of corticosteroids (59.56%) i.e Clobetasol (48.93%) and Halobetasol (10.63%) in Dermatology department. In spite of the fact that these can cause serious adverse effects, these are easily available and are sold without prescription and also there is very little awareness about the potential side effects in the general public. The most widely prescribed corticosteroids were Budesonide (44.45%), followed by Prednisolone (15.25%), Hydrocortisone (14.9%), Dexamethasone (9.49%) in General Medicine department whereas Desonide (0.33%), Fluticasone (0.33%), Methyl Prednisolone (0.33%) were found to be least in both departments. As far as the indication being concerned, topical Clobetasol was the most prescribed drug for psoriasis. This study is comparable to the two studies carried out by PK Thakur et al 17 and SP Narwane et al. 18 Inhaler administration was found to be highest (44.5%) followed by drugs administered through intravenously (24.08%), Oral administration and topical were found to be lowest (15.71%). These all data suggested that among various dosage forms of steroids use, nebulisation was most widely/ frequently used followed by injection, Table ts and topical. This data is supported by Kumar MA et al study carried out in Tamil Nadu. 9 We also found out that corticosteroids were never prescribed in any route to treat infectious skin diseases which signifies that the rational prescription is sincerely followed. It was found out that right steroids were prescribed for right indication to right patients. This assures that rationality is genuinely followed while prescribing. However we found some factors deviating from rationality like inappropriate drug history, Drug dose not mentioned, frequency not mentioned, wrong administration, dose omission, illegible hand writing, lack of dose tapering and steroid abuse. Not specifying these factors can lead to under usage of the medication and can lead to sub therapeutic outcome and at the same time excessive usage can lead to unwanted effects. 3, 10 Few patients were found to be abusing steroids due to lack of knowledge towards medication. Clear instructions should be provided so that the patients are aware on how much steroid should be used and how long it should be used. 19 Also, Generic name for most of the drugs were not mentioned at all. Using generic names usually provides flexibility to the dispensing pharmacist and generic drugs are less expensive than the branded drugs. 20 Most of the drugs were prescribed for right indication to right patient, however some factors such as in appropriate drug history, improper mentioning of dose & frequency, wrong administration time, dose omission, improper dose tapering etc. were found to be deviating away from the rationality. The use of steroids is seen more in elderly patients that suggest that elderly patients should be monitored closely while treating them with Steroids.
Limitations
Potential limitation of this study was the limited sample due to short study period. The data were collected only from October 2015 to March 2016. Another limitation of our study was restriction only to In-Patient Department of General medicine and dermatology practice. Very few patients were available in Dermatology department as most of the patient did not require hospital admission. Regional language barrier during communication with patients when supporting staff not available in the ward was another limitation.
Future outlook
Easy availability of the steroids in pharmacies, especially topical steroids is one of the major factors responsible for irrational use. Irrational use /Abuse of topical or systemic steroids may lead to severe ADRs and affects the quality of life of patients. Hence, establishing standard guidelines for prescribers for treating any acute and chronic diseases where steroids necessary is highly warranted. Creating awareness on appropriate use of steroids amongst public can be encouraged. Also, there is an increasing need to strengthen the laws regarding the procurement, storing, dispensing of steroidal medicines at the retail pharmacies. Future research should also focus on organising workshops for pharmacists on a regular interval basis in order to update and improve their knowledge on safe and rational use of these drugs, as pharmacists play an important role in counselling the patients on this behalf.
CONCLUSION
There was not much variation found in the pattern of prescription amongst the healthcare professionals. Although most of the drugs were prescribed rationally, involvement of a Clinical pharmacist in patient care can help in rational prescribing as well as prevention of ADRs. The pharmacist can promote drug safety and better patient care, among health care professionals. Establishment of standardized approaches for steroid usage for various indications is highly warranted for Indian set up. Active reporting of suspected.
ADR's by all healthcare professionals including, clinical pharmacists, Nurses and Practicing clinicians will improve the safe use of drugs and better patient outcome.
